V&
\ Q i EPA Region 5 Records Ct
l‘ ’ -

€%| ILLINOIS ENVIRONMENTAL PROTECTION AGENCY ”mmmmwmm MEMORANDUM
. 393378

DATE: Jaly 27, 1983 (9:30 a.m. - 3:00 p.m.), August 23, 1983 (1:10 p.m. - 1:40 p.m.)
TO: JAPC/FOS and Records Unit

FROM- Region 1 - Dennis J. Connof’tﬁg/

SUBJECT: dJBIL CHEMICAL COMPANY - DeR_gziggtlllzer Plant

Compliance Sampling Survey

Accompanied by: Harris Chien, Regional Manager, DWPC/Rockford

7\

Interviewed: Robert Flaherty, Plant Manager
Tom Perry, Technical Manager
Craig Kotowski, Laboratory Manager

Weather: Sunny, 80-90°F

The following is a report of observations made and information obtained during a
visit to the Mobil Chemiecal Company Fertilizer Plant in DePue. The visit was
nade to observe current operating and maintenance conditions of the wastewater
treatment system and to evaluate compliance with the Pollution Control Board
drder and the NPDES Permit. Additional information was obtained during a brief
followup visit 8/23/83.

A, Facility Description

The Mobil Chemical Company Facility at DePue produces diammonium phosphate
{D4P) fertilizer. Metallic sulfide from Canada and phosphate rock from
Florida are the raw materials. Sulfuric acid is produced and used to
convert phosphate rock into phosphoric acid and calcium sulfate (gypsum).
Phosphoric acid is then combined with ammonia to produce DAP (700 tons/day).

Waste streams generated from the process are:

001: Hon-contact cooling water drawn from the Illinois River and used
at the sulfuric acid plant discharges through a two cell settling lagoon to
Lake DePue. This settling lagoon also receives some storm water runoff,
sand filter backwash, boiler blowdown and softener regenerate wastewater.

002: Gypsum slurry from the phosphoric acid plant is pumped to the 80
acre gypsum stack. After the gypsum settles the supernatant is decanted to
the clear water pond and reused at the phosphoric acid plant. Various trenches
and waterways are used to intercept seepage from the gypsum stack and divert
it to the clear water pond for process use. The precipitator/clarifier
blowdown at the water treatment plant is also pumped to the clear water pond.
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E. Operation and Maintenance Conditions

1.

[R%]
.

General

The entire plant was shut down from June 11, 1983 to July 22, 1983 for
maintenance, repairs and equipment replacement. Shut down has usually
been two weeks but was extended this year due to a severe drop in
fertilizer demand as a result of the federal Payment in Kind (PIK)
Program. The major process improvement was the installation of a new,
higher capacity acid cooker. A considerable amount of acid contaminated
junk material generated during the refurbishing was washed on site over a
bed of limestone gravel and hauled to a licensed landfill. Wash water
runoff was collected and pumped to the clear water pond.

Ouifall 001

a. A new Leeds and Northrup pH meter with chart recorder was installed
on the discharge line. Its prohe was located in a manhole just
northeast of the acid storage tanks. It replaced the old pH meter
at this location and is calibrated weekly. The #2 meter is a Great
Lakes differential electrode model with chart recorder. Its probe
is located about 50' upstream. The #1 meter recorder is located
in the acid plant control room. Its probe is located on the discharge
side of the acid coolers. Any one of the meters can trigger lime
addition and an audio visual alarm., When the alarm is tripped the
pneumatic valve opens on the 2" drain line from the lime slaker tank
and lime pours into the cooling water line. According to Perry, if
the pH drop is significant the acid plant is shut down and the
source of the acid leak is located and repaired. In the meantime,
personnel track the spill through the system adding bulk lime to
the settling ponds if necessary. pH is checked in the ponds every
20 minutes until the slug is neutralized. (It was recommended that
records be kept of all such incidents including actions taken.)

b. The two cells of the acid cooler are arranged in series. The first
stage is used to cool 987 sulfuric acid and the second stage is
used to cool 937 sulfuric acid.

¢c. The settling lagoons were dredged June 13 to June 27. The spoil was
deposited on either side.

d. An absorbent boom was installed across the second lagoon cell upstream
of the outfall to capture any oily film on the lagoon surface.

Ou:xfall 002

a. Work was continuing on reducing seepage responsible for high nutrient
levels at 002, A portion of the unnamed tributary was rerouted to

maintain at least a 50' separation between it and the seepage collection

trench. This work was initiated after additional seepage points were
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located in the area. In addition, the trench was being lengthened
and deepened to improve seepage collection. The trench's bottom
elevation was being maintained below the tributary's bottom elevation.
It was hoped this would reverse seepage flows by converting the
tributary into an effluent instead of an influent stream.

b. The seepage pumpback system was fully operational (see photo). A
small diameter pipe drains water back from the clear water pond to
maintain a low pH level in the sump which reduces precipitate buildup
in the discharge lines.

¢c. Flaherty maintained that the recent dry weather and low stream flows
have reduced dilution and caused nutrient concentrations at 002 to

increase.

Deficiercies

The wastewater treatment system lacked the services of a properly certified (K)
operator. Flaherty indicated that two staff members from their laboratory
would take the exam in October.

Jcher Otservations and Remarks

1. Since iiovember 1982, Mobil has been monitoring and reporting in accordance
witt their expired NPDES permit. Results reported have been within interim
limits specified in the Board Order. However, it does not appear as though
water quality limits will be met when the variance for outfall 002 expires
November 15. '

2. On cutfall 001, pH meter charts were still not being kept. Flaherty was
reminded that once the NPDES Permit is renewed, the chart recording for
the most downstream meter would have to be retained and made available
to Agency personnel upon request. One of the current charts was observed
and it revealed that pH level does fall below 6.0.

3. Labcratory record keeping was good with daily logs for raw data. Instruments
are well maintained and calibrated regularly. Mobil had again participated
in USEPA's quality assurance program but the results were not back yet.
Kotcwski indicated that Mobil's analysis results compared favorably with
IEPA results on split samples.

4, TFlow on the day of the visit (July 27) was about 17.7 MGD for 001 and
0.0¢82 MGD for 002.

Sample Analvsis Results

Analysis results of samples collected at the following locations will be
tabalated and attached when received (also refer to attached map).

D-1: Negro Creek downstream of unnamed tributary
D-2: Negro Creek upstream of unnamed tributary
D-3: Urnnamed tributary



D-4 002 grab

D-5: Pracipitate in unnamed tributary just downstream of 002
D-6: Decant water from gypsum pond
D-7 001 grab
D-8 001 composite
D-9 002 composite

DJC/bjs -
cc: ~Regior 1

-DWPC/CAS

~USEPA

4/350/33
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. - _ : : . ' : OMB No. 158-R0073

. : ) NPDES COMPLIANCE INSPECTION REPORT (Coding Instructions on back of last page)

TRANSACTION INSPEC- FAC TIME
CCDE . . NPDES MO DA TYPE TOR TYPE .
BJ [s] ERLpPpPPBERBR] I<> IJO b b EJ sl ] kJ | 9:30 |
i) 2 3 11 _18 19 20 js.m. p.m.
. HEMARKS
MPPUOR|ENPYISIERE] Fl Plaf| FERFELEEER] PR bApi] [ | [] |
!

64

ADDITIONAL

| 11 ] NPDLS Permit Expired 3/31/81, Renewal under public rnotice

SE(‘TI DN A - Permut Summary

NAME anND ADDRESS OF FACILITY (Include County, State and ZIP code) EXPIRATION DATE
vobil Cherixal Co. 3/31/81
Fertilizer Plant : ISSUANCE DATE
pePue, IL 61322 BUREAU COUNTY 9/7/79

FlESPCPN:EIBLE OFFICIAL TITLE PHONE
Loberrt Flanerty Plant lanager 515=-447-2141

FAZILITY REPRFSENTI T|VE ) TITLE PHONE _

Tom Ferrv/{raic .otowski Teci:. Mgr./Chiar Chemist 0io=347~141

SECTION B - Effluent Chracteristics (Additional sheets attached __________)

PARAMETER/

QUTFALL MINIMUM AVERAGE MAXIMUM ADDITIONAL

SAMPL:
MEASUREMENT

PERMIT
REQUIREMENT | 1%, ant 19305 240 and agency -acplo sumiaries attazned

1

SAMPL: [
MEASUREMENT |

PERM!T
REQUIREMENT

I

\

N N 1
IsampLz !
! MEASUREMENT}
l

PERMI™
REQUIREMENT

SAMPL =
MEASUHEMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT ‘\

PERMI™ ,‘
REQU! IEMENT I

SECTIDN C - Facility Evaluation (S = Satisfactory, U = Unsatisfactory, N/4 = Not applicable}
> |EFFLUENT WITHIN PE RMIT REQUIREMENTS OPERATION AND MAINTENANCE - | SAMPLING PROCEDURES
R:CORDS AND REFORTS S JCOMPLIANCE SCHEDULE LABORATORY PRACTICES

5 lPEERVIIT VEFRIFICATION 5 |FLOW MEASUREMENTS OTHER:

[04]

SECT ON D - Comments

SECT ON E - Inspection/Review
SIGNATURES AGENCY DATE

INSPI CTED BY

msm.creo ?}’
REVIEWED BY e 5 . _
¢ %)%@u ZELZ | (GTES

EPA FORM 3560-3 (9-7° \_RBREACES EPA FORM T-51 (9-76) WHICH IS OBSOLETE. PAGE 1 OF 4

s | Copert Denuis J. Conndf IEPA 7-27-33




Form Approved
OMB No. 158-R0073

Sections F thru L: Complete on all inspections, as appropriate. N/A = Not Applicable PE';WIT Ne:
ZCTION F - Facility and Permit Background ‘ -
7 D-RESS OF PERMITTEE IF DIFFERENT FROM FACILITY DATE OF LAST PREVIOUS INVESTIGATION BY EPA/STATE
(Including C'ty, County and ZIP code) o . ]
FINDINGS
SECTION G - Records and Reports
FIECORDS AND REPORTS MAINTAINED AS REQUIRED BY PERMIT. Oves Ono  CIN/A (Further explanation attached )
SETAILS: .. - i .
(1) ADEQUATE RECORDS MAINTAINED OF:
) _SAMPLING DATE, TIME, EXACT LOCATION - - N O vEs 0O No ON/a
| 1) _ANALYSIS DATES, TIMES J ves O nNo ON/A
i) __INDIVID'JAL PERFORMING ANALYSIS O ves O ~No OnN/a
" U)  ANALYTICAL METHODS/TECHNIQUES USED O ves O ~no Onva
"0 ANALYTICAL RESULTS (e.., consistent with self-monitoring report data) 3 ves 0 ~o ON/a
_(i;wom‘rcmme 1ECORDS (e.g..flow, pH, D.O., etc.) MAINTAINED FOR A MINIMUM OF THREE YEARS
INCLUDING ALL ORIGINAL STRIP CHART RECORDINGS (e.g. confinuous monitoring instrumentation,
| -alibrancn and maintenance records). o - e sEeis olavc £ ves O no ON/a
(¢} LAB EQJIPMENT CALIBRATION AND MAINTENANCE RECORDS KEPT. T - & ves O ~No OnNa
13) FACILITY OPERATING RECORDS KEPT INCLUDING OPERAATING LOGS FOR EACH TREATMENT UNIT, O ves O no Onsa
Twl QUA_ITY ASSURANCE RECORDS KEPT. O ves O no ONa
Iz)—=ecoq:)s MAINTAINED OF MAJOR CONTRIBUTING INDUSTRIES (and their compliance status) USING
PUBLICLY OWHED TREATMENT WORKS. O ves O No On/a
SECTION H - Permit Varification
INSPECTION OBSERVATIONS VERIFY THE PERMIT. EJYES ONo  ON/A (Further explanation attached _ )
DETAILS: “: ~_t o»weire: o _'':l. Renewal unger public anotice
{3 CORRAECT NAME AND MAILING ADDRESS OF PERMITTEE. O ves 0 No Onva
15 FACILITY |5 AS DESCRIBED IN PERMIT. g ves O no On/a
i(:) FRINCIPAL PRODUCT(S) AND PRODUCTION RATES CONFORM WITH THOSE SET FORTH IN PERMIT
' APPLICATION. £ ves O no OnNva
{1) TREATMENT FROCESSES ARE AS DESCRIBED IN PERMIT APPLICATION, 0 ves O No Onva
E:,_)NOT\FICATION GIVEN TO EPA/STATE OF NEW, DIFFERENT OR INCREASED DISCHARGES. 0O ves O nNo OnNva
H ACCURATE RECORDS OF RAW WATER VOLUME MAINTAINED. O ves 0 No Onva
i'9) NUMBE3 ANC LOCATION OF DISCHARGE POINTS ARE AS DESCRIBED IN PERMIT. O ves O nNe OnNsa
2) CORREZT NAME AND LOCATION OF RECEIVING WATERS, 0 ves 8 ne Onsa
() ALL DISCHARGES ARE PERMITTED. Sy~ Some ANCORTTAL o H20nA © Q3 ves 0 w~no Onsa
HECTION | - Opera:ion and Maintenance
FREATMENT FACILITY PROPERLY OPERATED AND MAINTAINED. [J YES O no O N/A (Further explanation attached _____
_DETAIlLS: ol Li350arse ceases wWhen power tails
8) STANDBY POWER OR OTHER EQUIVALENT PROVISIONS PROVIDED, .1\ _\(, :+-angay ooy O YES O nNo ON/a
by ADEQUATE 4l.ARM SYSTEM FOR POWER OR EQUIPMENT FAILURES AVAILABLE: 1 .., -, .LJ YES O No ON/a
) REPORTS ON ALTERNATE SOURCE OF POWER SENT TO EPASTATE AS REQUIRED BY PERMIT. O ves O No CnNva
¢) SLUSGES ANC SOLIDS ADEQUATELY DISPOSED. Sreromiled An st O ves 0O n~o Onva
‘@) ALL TREATMENT UNITS IN SERVICE. ' O ves O No . OnNva
() CONSULTING INGINEER RETAINED OR AVAILABLE FOR CONSULTATION ON OPERATION AND
MAINTENANCE PROBLEMS. gl ves 0O ~o OnN/a
(g) QUALIFIED OPERATING STAFF PROVIDED. ' cpr-{fip: nnapatar O ves 0 No ON/a
{h) ESTABLISHEC PROCEDURES AVAILABLE FOR TRAINING NEW OPERATORS. O ves 0O ~o Onva
(i) FILES MAINTAINED ON SPARE PARTS INVENTORY, MAJOR EQUIPMENT SPECIFICATIONS, AND
_PARTS AND EQUIPMENT SUPPLIERS. O ves 0 No Onva
1)) INSTRUCTION: FILES KEPT FOR OPERATION AND MAINTENANCE OF EACH ITEM OF MAJOR
1__ EQUIPMENT. (Mecianical cquiogent, E YES 0O no Onva
k) OPERATION AND MAINTENANCE MANUAL MAINTAINED. O ves 0 ~o Onva
(1) SPCC PLAN AVAILABLE. 3 ves OnNo . DOnva
tm} REGUILATORY AGENCY NOTIFIED OF BY PASSING. (Dates ) 0 ves 0 no Onsa |
in! ANY BY-PASS NG SINCE LAST INSPECTION. O ves 0O wno Onva
0} ANY HYDRAL LIC AND/OR ORGANIC OVERLOADS EXPERIENCED. 0 ves O no Onsa
- ~ - PAGE 2OF 4

ZPA FORM 3560-3 (9-77) T e

e
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\
o
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~

P

Ref. #48, Page 7



L Appivrea
OMB No. 158- R0073

PERMIT NO.

- E & G
SEQTION J . Complisnce Schedules

1L0032182

PERMITT ZE IS MEETING COMPLIANCE SCHEDULE.

CHECH APPROPRIATE l'HASE(g):

[J (a) THE PERMITTEE HAS OBTAINED THE NECESSARY APPROVALS FROM THE APPROPRIATE
AUTHORITIES TC BEGIN CONSTRUCTION.

[J (b) >FOPER ARRANGEMENT HAS BEEN MADE FOR FINANCING (mortgage commitments, grants, etc.).
[J (c) SONTRACTS FOF ENGINEERING SERVICES HAVE BEEN EXECUTED.

0 (/d)' JESIGN PLANS AND SPECIFICATIONS HAVE BEEN COMPLETED.

[] (e cONSTRUCTION HAS COMMENCED.,

[J (H SONSTRUCTION AND/OR EQUIPMENT ACQUISITION IS ON SCHEDULE.

[J (g ZONSTRUCTION HAS BEEN COMPLETED.

[J (h) START-UP HAS COMMENCED.

[3 (i) THZ PERMITTEE HAS REQUESTED AN EXTENSION OF TIME.

ves 0OnNo ON/A  (Further explanation attached )

SECTION K - Self-Monitoriniy Program

Par | — Flow measurement (Further explanation attached ______)
PERMIT™EZ FLOW MEASL. REMENT MEETS THE REQUIREMENTS AND INTENT OF THE PERMIT, YES O ~no Onva
DE TAILS:
ta) PRIMARY MEASURING DEVICE PROPERLY INSTALLED. gauging sticks(both) & ves 0 ~no On/a
Tvre oF pevice:  Bweir  OparsHALL FLuMe [Omagmeter O vENTURIMETER [JOTHER (Specify
(b) CALIBRATION FREQUENCY ADEQUATE. (Date of last calibration July, 1983 ® ves O no ON/A
(c) PRIMARY FLOW MEASIJRING DEVICE PROPERLY OPERATED AND MAINTAINED. E3 ves 0O no Onva
())SECONDARY INSTRUMENTS (roralizers, recorders, etc.) PROPERLY OPERATED AND MAINTAINED. O ves 0 no Onva
(e} FLOW MEASUREMENT EQUIPMENT ADEQUATE TO HANDLE EXPECTED RANGES OF FLOW RATES. [J vEs 0 No Onsa
Part 2 — Sampling (Further explanation attached _________}
PERMITTZE SAMPLING MEETS THE REQUIREMENTS AND INTENT OF THE PERMIT.  Again EJ ves O ~no Onva
peTaiLs Company reporting parameters for 001 and 002 om DMP),Lincluding 408.
ta) ILOCAIONS ADEQUATZ FOR REPRESENTATIVE SAMPLES. YES 0 Nno Onva
Ib) PARAME TERS AND SAVPLING FREQUENCY AGREE WITH PERMIT, YES O ~No Onva
ic) PERMITTEE IS LSING AIETHOD OF SAMPLE COLLECTION REQUIRED BY PERMIT. ,, © ves O ~no Onsa
FNO._ [JgRAB [ MANUAL COMPOSITE _[JAUTOMATIC COMPOSITE _FREQUENCY_> 43y
id} $AMPLE COLLECTION >ROCEDURES ARE ADEQUATE. B ves 0 no On/a
()  3AMPLES REFRIGERATED DURING COMPOSITING Gl ves 0O ~no Cng
{ lii  PROPE3 PRESERVATION TECHNIQUES USED B3 ves [ no Onva
{iiy _ FLOW PROPORTIONED SAMPLES OBTAINED WHERE REQUIRED BY PERMIT O ves 0 No Onva
_‘Hi_ 3/MPLE FOLDING TIMES PRIOR TO ANALYSES IN CONFORMANCE WITH 40 CFR 136.3 B ves ONo Onva |
e) MONI“ORING AND ANALYSES BEING PERFORMED MORE FREQUENTLY THAN REQUIRED BY
|__PERM'T  For gtudy on containment modifications B ves 0O No ON/A
't} IF ie) IS YES, RESULTS ARE REPORTED IN PERMITTEE’S SELF-MONITORING REPORT. B ves 0 ~No Cnra
Part 3 — Laboratory (Further explanation attached )
PERNM T EE LABORATORY PROCEDURES MEET THE REQUIREMENTS AND INTENT OF THE PERMIT. B YES O no Cinva
DETA Ls: Split samples with Aszency B
(a) EPA APPROVED ANALYTICAL TESTING PROCEDURES USED. (40 CFR 136.3) YES O ~o Cnva
(b) 'F ALTEANATE ANALYTICAL PROCEDURES ARE USED, PROPER APPROVAL HAS BEEN OBTAINED. [J YES O ~o Eln/a
{c) PARAMITERS OTHER THAN THOSE REQUIRED BY THE PERMIT ARE ANALYZED. R ves 0 No Cinva
{d) SATISFACTORY CALIERATION AND MAINTENANCE OF INSTRUMENTS AND EQUIPMENT, & ves 0 No CInva
(e) QJALITY CCNTROL PROCEDURES USED. O ves 0 w~o CIn/A
{f) DUPL CATE SAMPLES ARE ANALYZED. % OF TIME, 0 ves X nNno Cin/a
(g) SPIKED SAMPLES ARE USED. ________ % OF TIME. USEPA QC samples onlv & ves O no CIinva
{h) COMMERGIAL |LABORATORY USED. B ves 0 no Cln/a
(i) COMME3CIAL LABORLTORY STATE CERTIFIED O ves O no Onva
‘\
LAB NAME ___Aqualab ,
Lns aopRess _Rockford
EPA FOEM 3560-3 '9-77) -~ ' R - S s /‘/*%/:)' PAGE 3 OF 4
(7 A ) e LA .

e v e
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’ T e s : ’ OMB No. 158 -R0073

P
{PERMIT NO,
i : IL0032182
ECTION 1. - Effluent/Receiv ng Water Observations (Further explanation attached ______}
VISIBLE VISIBLE
DU FALL NO. OIL SHEEN GREASE TURBIDITY FOAM FLOAT SOL COLOR OTHER
i
001 None | None Low None None Lt. Brown
\ :
002 None None Low Slight None Yellow-Grn |Precipitat i
- (Sections M and N: Complete as appropriate for sampling inspections)
SECTION M - Sampling Inspaction Procedures and Observations (Further explanation attached _______)
Cl 2R..B SAMPLES OBTAINED
C! COMPZSITE OBTAINID _
T FLOW PROPORTIONED SAMPLE
[, AUTOMATIC SAMPLER USED
Y SAMP _E SPLIT WITH PERMITTEE
[} cH..1N OF CUSTODY EMPLOYED
[] SALIPLE OBTAINED =ROM FACILITY SAMPLING DEVICE
LR T e s o
COMPOSITING FREQUENCY SRS ELRUAS /d“\ PRESERVATION
SAMPLE REFRIGERATED DURING COMPOSITING: Ovyes Ono
SAMPLE REFRESENTATIVE OF VOLUME AND NATURE OF DISCHARGE
SECTION N - Analytical Results /Artach report if necessary)
See Tenoru,
PAGE 4 OF 4

EPA For'n :3560-3 (9-77)



- ) WPC 171 )
, ETER DATE vDoD®rz
OITORING ecol 1 7 g285 o
EQ'MNIS. |PERMIT ) 397z m
i gEFr PSR &< 5p B Fow
rLow Avgl L a+f] 12.6% FRa &
o 30 rr — =
Max :‘,5'?¥ 17 77 g‘. 232
H Min] "¢ 9 78+ X 38T
Max{ @ 22 8.3v ~ 93 m
emp °C M| 250 gs~ - =
AVEOVD 3 o
A m -2~ 838 > &
wmp “Co - " ;r o= P :? . . f
by S (:, ) i
ALy G ’B(. =~ = /07 na ‘
s v 417 -4
- ([z:!; li - n\g .:‘. “2 K 4 ‘)‘3 .
NF < Al - 75 o
mlk Ml =7 o/ : =3 m
FFSST NEEE 28 ®ADE
okl | 1 38 Say
W& fhvm Wl . - o2/ -~
mM(__ el V=28 Q.5 =
£ A | F Ay| - 0% J.58 f:
6 M )T 2.0 »
UF FLleld A/ YA o, 6
STAL . \._ -
—lfl ol s 0.66 oo
s VAN YVIETEE 1.5/ m m
MAL IL 3’ - =~ ,{ S’C) g -Co
m ~ j. o 5
L

lon-Compliance

leports

nspections &
ffluent Samples

-etters, &

Reply

‘orm;2/7 & Other|"

‘nforcement.

-

lisc.

Y

TT3ITeQoAI

n-
v

3d30=ad0I 0 V190w

22¢19 11
SE0T XCg *IS 3113nN08vs

| S




V

TR S A e S

) WPC 164
i 3 T
wmrier S DVIE : s b R ; 10 1 2 looxr=
ﬂ‘.onw(. PERMI - H - i 0 ® - O
VMNIS ol eas n ) o I .y e ! g ® a3 =4
vF, F ol o L-] ~M -'Z‘L\\..’ o= 11 7/_{3 b/‘) il It :‘ 5{ ~ W
: - e o . a
.Oow A LT B 2 wa ‘\ .~-_:; L__I'...D__\_:,.'._ —’_‘;":__‘___C_)~/_3_1_I_ _d_:_/_OLO . CZ 3. o (?
Mdoae, 1o o= |V WS r m = 0- ] ¢.287]0./87v gl 833
4 uNITS YT el ey Y - - s 20 2o~
5 p e T '.’"“_":;i""""f)““"'J T 7’1(' 7’ B B
E Y AT i el BV 77i 77 S Fm
D wmeiL AV - a
" 5| 8
X -
D ory AV . _—
M)q ~—
mm
S MmeiL AV | S2Q
Mx - A"
S ory Av .. " b
[1.] :
Msdd ) 3 i
“oul ¥, G€o nalmk
MAX : S S P ng 3 ¥
. 1 o Py \ o ; . oo wbe
Fa-l o] 3732, 4 [2qNR[ RS54 | Y87 ]| 7Be 3.
- i~ Y . N} — LY -_ -~ , ; B
ma ol e 773 163, N G0N 39500 7o | 97.3 o
v I M) k.4 Bt LS ~ | £39 [ Y5 n
. v T iy - . s N .
2 FRS SR ST N ol fi7e | /66 >
. v 0.t | R I=T QNI YL A S 67 | /16,0 .
pedild i Vi 5 [ V- Q=D Y T Feso | .0 r 2
I o |orszet [ a2 frend A ey T J2ge | 1728 3 4
.. T ” oy " . A b3 ) 7 I r
ot A =Y PN S 40 2/6& W
o =2k e b of
1J :o r g
B 9%
: _ | ! v o
Von-Compliance 8 Te
leports o ad
bz
— 32
Inspections & 1 '«
ffluent Samples| . -
‘-e_t.tgns;-"f_aﬁd . i 'E-
eplies” . | K3
#m 2/7.€ Other|’ .
Wo¥cement
e )
ist,s


file:///d.l37

-~

148v . _WPC_171 L .
RAMETER |~ DATE i 2 3 A 5 .6 7 8 9 10 1 12 R L -
INITORING \ . . = - : R ! : 0on3lo
TQ'MN PERMIT ~ o .:/'_ .. . . . J e = m
13 (EFF'Z ’g SOI!"[ONS ya T Ve S ) ST I , y e - h : el ® .\ (:)‘ ;!' v
FLO T~ K — e . = -~ Sy . em o, = T ¢ v Z X0 3 +» D
mep Avgl 223 | )3y | 5] %S SN BN PR . s |2 TO ) SR D sS4 -9
. - o i . . . — . . , _ - - = . - o3
JAWY Max va ",,, /5 5;1“‘ /- L, S= | -, ~ . - o ; b - T D my VDD e A ST g-. 9‘ 32
pH b Min[ = Ny > - . - 2 v s India - I -
. q fax X 4 - Ers ! . 4 .7 :' X {L’ o~ t?- 5. l'ﬂ"
~n [] ra - v, - — - - i o
"?m;c'- IV RN T A Y PR N A Al RN T B -
TR s - - - — — w7 ISR - —_? e -~ .- l: - (¢}
Ny I Mg =~ =2 =y & =/ , 5 - ~7. 5/ . I
s g avl ST R M dG o | m4.r D0 [} <= L oo 2 N FEESE WY I -
pos " o e : 7
e o 136 |z [Oal =] 7 7 1= mm
- B " - - . -~ w
08 AV S ) o o= 0L , e aiaid o = w3/ Z -
- a— " .
!MLQ W - /,7':/ ek = <M / /, ] i e Ry . T ) P~ 3
I s AV x “ « e - - i - 7 N /¢ Y a4 »
- -~ ~ » 1 e (1]
1§ MY« C v . . v > R | MR
n_’ s Y=o _m
F¢ S5 Al * L * + - - ¢ =~ 2 SERN | et
; A i -~ - -e 3} o !
1 ’ : i . b -~ ’ “F Q {: — ’ ~ i
___n%li___ml- 3 % < , EEN
iF K | Y] 1. 21 L7 <5 . s-‘-"., =) v b T 27 , SN ;7 o .
m ,- }: 1 :'l'& 3‘254’ ‘ ‘2’: L} g’__Ll P .".' L‘-nj— ! J(; h :’- ! l./\.‘l\/ "' '.'.Z-O *
A ML o o~ 1S5 2 i I T N A1 7 2 S | L 7/ C.F¢ ‘:,
Y o i - R : - 3 = ' Y e
mlﬁ_ NG = o3| TR oy [ 2SR D S |- = A 57, ) e »
JF. LR e 57 elal N L v i A - 7 = <
oraL . P ~ . = P N ~ 7 R P I . - - —
IQ!Q My 2 D Ny T~ J—J'L 2 o < -~ 5 o i ) (A Y (o
] - . . . - 1 H ] A ) - - -— 3 -T by -
F FLECHDe 3 R re =L B R ’ .17 ) o /, ST i) e CLtL‘- <
- ] - [ ~ = [P N - - - . , g N -
Y I IO S, 20 I AU | B B : S R o) R
7 7 L4 -~ -
. .=z
V: - = r
"’ ¥ Boar mntieq traaddane A Onde s wnlpuedl bog 23 ru /0/,_9 | i TF a3
. * o » - »~ 4 / Lere I -
ion=Comp | i ance it d 7 77| L s ¢
. Flaoa . S S
aT ey - T
leports puil |
c.
r~
i : T
‘nspections & -c
‘ffluent Samples o
. .F_ C - v a ;o
.etters. & Reply < ,.
'0rm-2/7 & Other ’ = {
nforéemeant ' " s i
~ i ; '
o3
fiscy



file:///5rcD

/432
DATE T
[amscies \2aitol 2 o | | o2 [romcs
AEQ'MNTS PERMIT oO0Dn ) O
mr; EFF. |CPNDITIONS : A -:;:): é A
LOW Av . .
. : L egils
11 C . Max = 743 ge 03 3
T VAP LT
- 2 " .o 9 = ..
2/1 & o Max ~ CFm
Ay AT - 3
. _ = 3| o
2/1 cxfp ]
'.- H’( \ _ . .
7 m4f? . =7
2(7. & .
fbsujg(, d2
2/7¢”. -1l
—0| 'm
® = TMX
rt =0
- e
30 .
S a2
x
~
[ < (7]
>
Y
YeYY
] x \Q
P83,
nEa B
. _ v ISz
: . 3l
Non-Compliance y g =
C. -
Reports NN
inspections & o o
Effluent Samples S M2
I N
Letters s Reply | ¥oNg
. [ L 1 N O
Form;2/7 & Other| . n o
Enfofcement - | . ., . -
Ki's . '.: L 4 Teosdd- 7




NU3 . — 1
Phos |BOD [COD |Phen |F.ColijNH3 |NO2 |TDS |TSS’ o Heavy Metals
- F) -:)' } L—_‘Dv l
- 'ﬂ SO Y A L) - , \
GL“'-? ‘: Nl-x.' (I'Oﬂ - ’/) Qj -/A! ? i | -4
. } ' , ~ . , P —. 5 ‘.;:';‘-_
?_)LL\ Q !’(D 4DL!\ oA e o Ml X iy
. A
:‘ i | :T, a L - :-L . ., :'/>
13 AR A © -
- SR B
L . ! / A Y -
s , - ! P ' [ E ')
F l' , -—
- 3 ‘ ~ 3
£ | o) Ree |t
e S I ST s A el » Tldsal - :
1 C—l~ :_.; . - e ﬁ
‘ i
ine | = o7 ¢ =l A A T [
]

u?;l. 532-098T - . - 011 - Mobil Chemical Co (GRAE) _ :
%I WPC 383 8/82 ) Marquette Street \ R

f,‘i‘g . _
L, : e . DePue, IL 61322 -
. h- i~ 1983 v

Yoes .

g



NU3 ] .
Phen |F.Coli} NH3 NG2 T0S TSS .

Heavy! Metals o
22 |QUu [Fae. [P |MAlan

Date{ pH |Phos |{BOD |COD

o Il7 - . N ~ : P )
A 2GRZA R || 19.017.51 {49 hesooollL | 1oxm033 0.0
Fl | soy Lo

Vs . .
\ 6%{ 5?4:§ ‘EE;TAAF;) ‘;3 :%:S‘:‘ES’LJ ‘;4<> t'EZ iﬁj

j o~
.’:_."'4 &A ke, —:vl;"!o

<< }
2 Bavll o WY R Io R H e e)

VL edsct lesd ] | bk 20|42 Sileo e Jo olebleal|*

- L’CO t = .
D I X EONI 5 S [T B I
3 .;',/ .. 1 . a . ) ) : . -
A A RN s | 50| 9.+ 1D 1S CITNT (5] d00]2.7 |4 0s (8.6 5.0 [ % O
R . 1 Sou |RCE | ] | '

20 250 SSL oY dlsuak ]
LTSSy [Kog

N R IS J -
LS = N~ //(’YJ'

-

CiaEn 1Y

Mot ChemtealCo(CRAB)
* Marquette Street '
DePue, IL 61322




I s

T 7

REPORT

NATIONAL INVENTORY OF SOURCES AND EMISSIONS
BARIUM, BORON, COPPER, SELENIUM, AND ZINC

1969

for

ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF AIR PROGRAMS
CONTRACT NO, 68-02-0100

ZINC

SECTION V

by

W. E. Davis

W. E. Davis & Atrsociates
9726 Sagamore Road
Leawood, Kansas

May 1972

AeTO- 1129

v A a e e €




. TR I A
- .....-",?;«-ww?-‘si.t{ﬁ"gé’jﬁ? :

L

7% PREFAGE

This repdrt was prepared by W, E. Davis & Associates pur-
suant to Contract No, 68-02-0100 with the Environmental

Protection Agenéy. Office of Air Programas,

) ~~._ The inventury of atmospheric emissions has been prepared

~———
et st e e AP s, +

g ey
« te 0 .

to provide reliabie 3 ,nformation/(regarding the nature, mag-
nitude, and extent of the emissionz of zinc in the United

-

States for the year 1969. ...

Background information concerning the basic characteristics
of the zinc industry has been assembled and included. ; Pro-
cess descriptions are given; but they are Lrief, and are

"limited to the areas that are closely related to existing or

potential atmospheric losses of the pollutant.

Due to the limitation of timé and funds allotted for the stady,
the plan was to personally contact all of the primary pro-
ducers and about twenty percent of the companies in zach
major emission source group to obtain the required irforma-
tion. It was knoy;'n that published data concerning the atmos-
pheric emiuiqnls’_'of zinc-Qvere virtually noncxistent, and con-
tacts with induséry ascertained that atmospheric emissions

-

1 ' ! . . .
were not a matter of record, * The zinc emissions and
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' -"eminion fa.ctors that-are-presented are based on thc summa-

* . mwere oo ‘. mame -
-~ . e R R R o

tion of data obtained from production and reprucessing com-
panies, Additional information was acquired during field
trips to inspect the air pollution control equipment and ob-

serve processing operations.
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SUMMARY

The flow of zinc in the United States has been traced and
charted for the year 1969 (Figure I). The cor<:mption was
1,797,000 tons, while primary and sccondary prnduction
totaled 1,417, 000 tons. lmpbrts anda eaports were 354, 000

and 43, 000 tons, respectively. Ore used directly in process-

ing was 127, 000 tons.

A

Emissions to the atmosphere during the year were 159, 922
tors (Table I). About 31 percent of the emissions resulted
from the metallurgical processing of zinc, more than 30 per-
cant from the production of iron and steel, and neerly 18 per-
cent. from the incineration of refuse. The production of zinc
oxide, the wear of rubber tires, and the combustion of coal

were also significant emission sources.

Emission estimates for mining, production of primary and
secondary zinc, manufacture of zinc-base alloy products,
and the prolduction of zinc oxide are based on unpublished

data obtained from industrial sources,
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Secondary Production
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Sourge (;r(mp

Zinc-Base Allouys
Zinc Coatings
Brass and Bronze
Zinc Oxide
Zinc Oxide Production
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Photocopying
Paint
Other
Zinc Sulfate
Miscellaneous

Coal

!

Iron and Stee!
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Open-ilearth Fornace
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50, 000
3,800
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Emissions

[y A
(L

31.3
2.4
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TABLE I

EMISSIONS BY REGIONS

Region No, 1
Region No. 2
Region No, 3
Region No, 4

TOTAL

Region No, |

Arizona Montana
California Nevada
Colorado New Mexico
Jdaho Orcgon

Region No. 2
Iliirois Michigan
Indiana Minnesota
lowa Missouri
Kansas Nebraska

Repion No, 3
Alabama Louis:iana
Arkansas Maryland
Delaware Mississippi
Florida North Carolina
Georgia Oklahoma
Kentucky South Carolina

Region No. 4
Connecticut New Hampshire
Maine New Jersey

Massachusetts

New York

Tons

19, 806
47,200

52, 500

40, 422

159, 922

Utah
Washington

Wyornang

North Dakota
Ohio

South Dakota
Wisconsain

Tennessec

Texas

Vicginia

West Virgina

District of
Columbia

Pennsvlivania
Rhode Jsland
Vermont
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EMISSION FACTORS

The emission factors presented hercin are the best curren’iy
available. They were determined through a combination of
methods consisting of: (1) direc. observation of emissio:.
data and other related plant processing and engincecring cata;
(2) estimates based on information obtained from ..terature,
plant operators, and others kno“:lcdgcable in the tield: (3)
calculations based on experience and personal knowledge of

metallurgical processing operations; and, (4) specific ana-

lvtical results where available,

The basic data used to calculate the emission factors are

contained in the files of the Contractor.
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. TABLE (I

EMISSION FACTORS

Mining and Milling

Metallurgical Processing
Electrolytic Plants
Verti'ca;l'.-.Retort Plants

Horizontal-Retort Plants
Sccondar'y .P;oduction

End Product Uses of Zinc
Zinc-Base Alloys
Zinc Coatings
Brass and Bronze
Zinc Oxide Production

Rubber Tire Wear

Other Emission Sources
Coal
Oil
Blast Furnaces
Open-Hearth Furnaces
Basic:Oxygen Furnaces
Electric Furnaces

Foundries

0.2 1L/ten zine mined

60,0 1b/ton of product
80. 0 1b/ton of product

170.0 1b/ton of product

20. 0 1b/ton of zinc produced

10. 0 1b/ton of zinc processed
4.0 1b/ton of =zinc processcd
2.0 1b/ton of zinc cantent

60.0 1b/ton of zinc oxide

4. 2 1b,/million miies

17.0 1b/1, 000 tons of conl hurned
1.4 1b/1, 000 bbls of oil burned
0. 02 Ih/toa of pig 1ron produced
1.3 1b/ton of stec! produccd
0.93 1b/ton of steel produced
0. 74 1b/ton of steel produced

0. 18 lb/ton of vracess weipht
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SOURCES OF ZINC

Zinc-is a relatively soft bluish-white mctal that is widels
distributed in the earth's crust in the form of its varionr
minerale. It is usually found ir nature ar the zulfd.
occurs in small quanvitics in neariy all ignenuys roct- v
principal minerai i8 sphulerite, commonly called nine W1
which ia resinous in appearance with its color varving fram

light tan to black,

Most other zinc minerals have probably been formed an o
rdaticn products of the sullide, These mirceoals include
zincite, poslarite, smatheonate, Fomimarntagte, s toe vt
fronktingre, and hydrozinoiie, Thev are cwdiy oo cone
of zine hewever, franklinite ard zincste ore magor dern.

m the ares of Sussex County, New leraes,

Zine minerals are commonly associated warh jead mienecate
and the ratio of zirc 1o lcad varies o a mide ranpe,
‘be southeastern pact of Missoart the rethioas in the ~ecto

10 percent zine and 90 porcent Te 0 bor an 1 st e
vart of Missour: the ratio ix abaur 82 neccent spnn to 10
cent lead, Other puancerals thast 3re 2ssociated Wit Lang are

caleite, dolomite, pyrite, greenocxile, quartz, chalcopvrite,

ind bharite,
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In ﬂne_ Un@téd States ores confaining zinc are mined in Ari-

oA
PETIL N
. -

zona."C;lifornia, Colorado, Idaho, Ilinois, Kansas, Missouri,

Montana, New Jersey, New Mexico, New York, Okiahoma,

-5:;4i{$‘--:‘ > = >

Pennsylvania, Tennessce, Utah, Virginia, Washingion, Wis.
e consin, and to a lesser extent in several other states, About

44 percent of the zinc from domestic mines during 1969 was

‘!'—‘&KY"'-:':"- ?;""_*“'\7\. WA

frora states west of the Mississippi River., Approximatcly

63 percent was contained in zinc ores; 18 percent in lead-

. s
Al

zinc ores; 9 percent in lead ores; 6 percent in copper-lcad-

uei

zinc ores; and 4 percent in all other ores,

Al i 24
i
=

""—"3"" :

ey,

» During 1969 zinc produced from domestic ores accounted

.

for about 31 percent of the Umited States’ cansumption  zirc
from fareign orce about 34 percent: imperied slab zinc a-

bout 18 percent; and sccondary zinc about 17 percent, The

7 foreign ores and concentrates were principally irom Canada,
o Mexico, and Peru, The major par' of the imported slab
)

by zinc was from Canada, Japcn, Australia, Peru, Belgiom.
i |

& Luxembourg, and Mexico.
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MATER FLOW THROUGH THE ECCNOMY
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Friase

The conuumption of zinc in the United States during 1969 was
1,797,000 tons il, which was nearly 4 percent higher than
in 1968, ﬁe c;urcel of supply were principally primary
sl2b zinc {1,041, 000 tons - Zn content) recovered from for-
eign and domestic ores, secondary zinc (376,000 tons - Zn
contfnt) recla_i'mcd from old t;xd new scrap, and imports of

metal and cofﬂponndo (354,000 tons - Zn content) _’_ ! as shown

in Figure I,

The largest 1se of zinc was in zinc-base alloys, Abcut 13
percent was utilized for this purpose, principally in dieccast-
ing alloy, " The second largest quantity, nearly 27 percent,
wan consumed by the galvanizing industry. The amount e¢n-
tering iato brass and bronzc production waa 21 percent,

while that in sinc oxide was only 10 percent,

1.. Minerals Yearbook: burean of Mines: 1969,
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USES AND EMISSIONS OF ZING

MINING AND MILLING

Evcn though mining methods vary somewhat with the tyvpe of

ore body, the basic operations of ore removal, ore handling,
¢ and crushing are essentially the same. Following crushing,
the usual practice is for all of the ore to be ground in ball

mills and scparated by flotation: however, certain western

cres require a different treatment. They contain lead and

z21nc too intimately mixed for satisfactory separation by flo-
tation and the final step in this case invol.es sulfuric acad

lcaching usually at an clcctrolytic zinc plant,

From the standpoirt of emissions to the atmosphere, the
principal losses during mirang and milling operations are
those that occur due 10 blasting, ore handling, crushing,

and the wind loss from tailings. During grinding and flota-

fion or jeaching, the ore is wer and ytmospreric smissions

are negligible,

While this study was in progress, many compan:cs were
cortacted concerning their mining methods and the zinc enus .

sions that occur during mining and milling. E-.en though

e — *
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records were not available concerning losses to the ainns.
phere, several emission sources were obaer.ed ar rack In

cation that was vasited.

Emissions from Mining and Milling - Zinc emassions to

the atmosashere from sources of mining ard milhirg are es-
timated by the Contractor at 0,2 pound per ton of zirc mined,
The actual zinc content of the ore mired in the United States

during 1969 wag about 723, 000 tons, and zinc emissions 10

the atmiorphere were 72 tons.
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METALLURGICAL PROCESSING

In tahe United States, during 1969, zinc was produced at 14
primary slab zinc plants, Those plan's produced prima-
zinc, secondary zinc. and various 2inc compounds including
large quantities of zinc nxide. Zinc was also reclaimed
from old and new scrap at 13 secondary slab zinc plants,

and from lead smelter slag at 5 slag-fuming plants.

The primary zinc smelters are all somewhat different, bu

are usually classified according to 3 general tvpes. Five of
them are electrolytic plants, 5 others are horizontal-retor!
tyr - distillation facilities, and the remaining 4 arc Lertical-

retort distillation units,

Regardless of the type of reco ‘erv process emploved a* the
different plarts, manyv of the operations arc similar. Roast.
ing ir sorme form is practiced on all zinc sulfide concentrates’
and drvirg prior to roasting 13 of'en requared.  The exotherm:c

Fear of reaction of the sulfur ir the ore with the oxyvgen of the

air is the source of heat for processing: bowerer, nartural

gas is used as auxiliary fuel, prircipally for plan® s*art-up
purposes, Typically, 2inc reco.ery procedures include ore

and concertrate unloading from railroad cars 1o open storage
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piles, loading and conveying from storage to drvers, convey -
ing from dryers tu storage bins, and on to roastcrs, Scyveral

types of dryers and roastere are used a* the varicus lacatians,

Of the several types of roasters listed in Table IV, the Ropp
roaster i8s the oldest currently used in the zinc industry, It
is a long. narrow, mechanically rabbled reverberatory furn.
ace divided into 2 parzllel hearths., The multiple hearth is
the next oldest type and it is about 20 or 25 fect in diameier
containing from 7 to 16 hearths, Both roasters operate at
rclatively low temperatures. discharging large olumes of

offgas,

Suspension and fluid -bed roasters are more recent de clop-
ments and they operate at bigher temperatures, The sus
prnsion roaster consists of a refractory hined _essel wath a
large combustion space in the top and 4 hearths 1n the bortom
portion, The process resembles the burnirg of pul erized
coil. Ever though the offgas volume 1s relaty ¢y low, there
18 a large amount of dust disctareged from the suspension

roaster, Fluid-bed roasters also have *hese same operating

characteristice,

Afrer roasting at elcctrolvnic plants, the concentrate is
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TABLE 1V

TYPICAL ZINC ROASTING OPERATIONS (1)

: . Feced Dust in Offoas
Type of Roaster (T)pera "l;g Capacity Offgas SO R
emp- ton/day % of Feed 2 °
Multihez rth 1,200-1, 350 50-120 5-15 4.5.6.5
Multihearth (2) 1,600-1, 650 250 5-15 4.5-6.5
Ropp (3) 1,200 40-50 5 0.7-1.0
Fluid bed (4)
{Dorr-Oliver) 1, 640 140-225 70-80 7.8
Fluid bed (2)
{Dorr-Oliver) 1,650 240-350 75-85 10-12
Fluid bed
(Lurgi) 1,700 240 50 9.10
Suspension «, 800 120-350 50 8-12
Fluid column 1,900 225 1718 1-.12

(1) Dead roast except where noted otherwise.
t2) Firser stage is a partial roast in muitihearth;, sccond srage
is a drv-feed dead roast in Dorr-.Oliver fluid bed,

{3V Parrial roast,
f4) Slurry feed.

"Systems Study for Control of Emissions Primarv Nonferrous
Smelting Industry'; Vol, I: Artbur G. AcXee & Co., Sar

Francisco, Galf,: June, 1969,
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leached with dilute sulfuric acid as shown ir Figure 1l to
formi a gzinc sulfate solution, Then the pregnant liquor is
purified and piped to clectrolytic cells, where the zinc 1n
the liquor is depasited on aluminum cathodes., At inter - als
the cathodes are removed from the cells and stripped of
zinc, After the pregnant liquor is purified, the residuc that
remains is washed, dewatered, and dried as it 18 prepared

for the recovery of other metals,

After roasting at distillation plants, sintering is used mainly

to agglomerate the roaster calcine. The sintering machines
have continuous conveyors upon which the feed material s
placed and processcd. The feed is normally a masture of
calcine or concentrates, recycled ground sinter, and the re
quired amoun! of carbonaccous fuel, cach of whict 15 pelletyzed
and sized before 11 is fed to the mactines and ipnited. During
processing the combustion gas and large quantities of dus

are ('-).rrjt‘d away from the sintering machines, Usnally 510

10 percent of the total feed appears as dust in the gas tha

ie discharged,

At horizontal-retort distitlation piants, processing 15 a batch

‘ype operaticn. The horizontal retorts are smalt ce.amac
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ing 30 percent axnc; :nd ycllow brau contaln!ng about 35 per-
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normany thc :inc content xt not more than 5 percent.
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About half ot the sinc contamed in lhe brau and bronze pro-
duccd during 1969 was onginally nlab zinc, \vhxle the other
half was recovercﬂ Irom scrap brau and bronze as described

in the secondary :inc scction of this report,

During the processing of brass and bronze the metals may
be melted together in a crucible, rotary, or reverberatory
furnace which majr vary in size from several hundred to scv-
.-.-}51 u:ocsénd pounds in capacity. The metal is poured-and
rast at tempcramrcs ra.ngmg from 1,200 to 2,400 F, the

& ctual tcmp-raturc dcpending upon the alloy. The molds
uscd _to form -hbs. cakcs, and billcts arc cast fron, water-
cooled, cnd’ often cci)éer;lincd. . After casting the shapes
ray be rolled into plate, sheet, and atrip; extruded into

rods, bars, and :_c_ér'nlcw tubes; or drawn into wire., Final
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_ Furnaco Data
Type of furnacoj R Crucible . Crucible Low-frequency
ST L g : : induction
Nel used ‘4 Gal ,‘ . Gas Electric
Metal 'melted - Yellow bnu - Red brass Red brass
Composition of metal S R
‘melted, % : ,_[4..;; T
Copper ‘- :'* ‘' 70,6 85.9 82.9
= Zine i L o 24.8 .8 3.5
. Tin -~ . . 0.5 4.6 4.6
CLead - 3.3 - 4.4 8.4
.Other R 0.8 1.3 0.6
Melting rate, 1b/hr 388 343 1, 600
Pouring temperature, F 2,100 2,350 2,300
Slag cover thickness, in, 1/2 1/2 /4
Slag cover material Glass Glass Charcoal
S I_B_Q_El:ousc Collector Data
Volume of gascs, c¢fm 9,500 .. 9,700 1, 140
Type o( baghouse Sectional  ~ Sectional  Sectional
* tubular = tubular tubular
Filter matenal _. Orlon Orlon Orlon
Filter arca, 18 3,836 3,834 400
Filter velocity, fpm 2.47 2.53 2,85
Inlet fume emission
rate, Ib/hr 2.55 1.08 2.2"
Qutlet fume cmission
rate, 1b/hr ™ 0.16 0.04 0. 086
‘Cullection cfficiency, % 93,7 96,2 96,0

S ""‘«5'.-" T . -
":T'"" S Ay X ;A

' "A\r Pollunon Engmeermq Manual" Publié Health Service

Pn bl:cahon No. 999 AP-40 p. 274; 1967,
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,' mercially in tlm United Su eo, one be!ng made by chemical .
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_— ' o proccnen and thc other 2 umizlng pyromctallurgxcal proced- i

g ".‘ urel. The Prcnch procen oxxde. genera!ly referred tv as

the mdirect type, is haracterizcd by its bnghtncss, extrere

whucncu, and a high degree of punly. . The Amcncan pro- S
. nhe 3 ' o » v
cess oxlde, the dh‘ect l)pe. xn loss bnght and contams more
impurilin. « The chcmxcal procenes produce uecondary‘zmc

oxides which are '.'ery pure, but are coarse and not as bright

as cither of the other 2 tyvpes,

When employing cither of the pyrometallurgical procedures
to produce zinc oxide, the ores and concentrates, or the scrap, ..

must first be processed to produce zinc vapor, - Then at that .

stage the vapor may be cither vondensed 1o produce slab zine
or oxidized to make American process zine oxide, If the
Frerch proceas oxide is the desired product the vipor is con.. .

“cdensed to form memuc zinc, after which the metal is vapor-

ized and oxidized to form the product,

Zinc oxide is produced at primary and secondary smelters,
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the emiuiouo durmg 1969 totaled 8 100 tona.
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The manufacture and usc of consumer products containing

zinc oxide is .a_lso‘.\_r:ery importont ttofn the‘st.‘fndpoint of xin~

v

emiuions- to the atmosphere._ Durmg 1969 more than
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------

220. 000 tons were used m the manufacture ot‘ obt'osx~/es. ad- -
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hcmves. agncultural products, catalyats. ¢:e1:a\mieo.J CcO8-

or s
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mencs, dental cements, t'eed addxtweo, floor coverings,

glue, insect repellents. lubricant.s, paints. pharmaccuticals,

photocnpying supplies, plastics, p;‘inting ink, pyrotechnics,
rubber products, soaps, textiles, vitamins, and other items

:ncluding various zinc comgounds.
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"liné 'oxide paint
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- hght c _.nlmvo by lubjecting it to a negative ;:orcm discharge, i
Vv i =i, B A
. ['hc copy il mado by placing the material to ba rcproduccd : [}
S -1 ,,"_- - :-rr“j:v-'; “ SN Bk E ' } ;

K trtwecn a light sour;e and the Charged p-ap.:e.-.x;-. .
:5‘- o : o ""-""" N by S ey

- lnght paues throuﬁh to the .

| chargé 1-3 dissipatggf i_

_ : '. l p ying ; i:igmcﬁtcti re;xn ;‘ox\r‘é;)r$alat ad'heres-. only to thc arcas
o whcrc &he( electrostat}c charge::l.x'a';::'1<>ut\i:;4:;;:x:-ern.o»e:l *The : t R
L . Z Y N e i dara A LI L

imagc 18 fxnally fxxeti to the paper by heatmg. .’ i

Durmg 1966 through 1969 an avcrage of 15,000 tons of zinc ‘

‘ per year were uscd in photocopymg. and the emigsions re- .

sult_ipg from that _.uae__.were pPrincipally those -due to the burn- ' ‘ :

: 'i_ . ing of dxscarded copiea. "Based on the assumptxon that 10
' o .‘ﬁci'cent of thc copies weré dxsca rded and burned,, zinc emis- J
smﬁs to the atmos.phcv.'l:; t-l.ur.n‘g 1969 were approxnmately ' '
| 1, 500 tons - - '
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’it in ptintt for ex-

- :__f, i _ In thu apphcauon it hal a numher of

; : .‘-:“" .1
.._.,>.._‘(‘. R ST H SRS

';' dcslnble ettecis. It aids in rmxing and grinding. xmproven

drying and hardening o! tho paint film. reducel paint discoior-

.5 . g
.14
iale 1 4 R :

o

. R I'
L L on cement and muonrxpurface: also rei ire the use of zin¢

i Vo "."

‘I

.. SN

..uu..r (W'-- TR

- At the paint Iactory thc zinc oxxdo is rcceivcd in paper sackn

. T (‘1 -
Lo '

. and cmpticd mto vats contaimng a hquxd { There is a amall
. . A . I’ o ¢

arrount of dustmg as the sacks are cmptxcd, and at most of
the locations visited during this study there were ventilation

sysicms. At some factorics there were exhaust systems

wits hoods over the vats and a fan discharging to the atmos-
phere, At othcr plants the vats we r,e.ent:rcly enclosed and
the exhaust was through a bag fxltcr. At onc plant the men
handlmg the sack_s wore rcspxratory cquipment. There were
no hoods over the j/at_s, ‘Ibt..at the entire building w:'xs ventilated.
Usually there wa s some dust on the floor around the vats,

and traces of zinc oxide remained in the empty bags which

were either burned or discarded with the other trash,

aermmy =l
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The mncellaneout ncen of zinc oxzdc are numcrous,

LR

_-'éollecuvcly'accounti{:‘g rfm' abo it 23 perccnt ot :hc total con-

A

c’-L

ption in 1969.

R
k

pum

SRR '
es 'entxal mgredxcn.. “In glasscs
"'7%““(‘\ _/.’v‘ . i . E

V' ,; ;o

'lowers \'ISCOSN) and raises

T

L e x’ F | N -‘ et N i y

Ly i
o ¥ i : .‘,‘
i -
' f‘ ;2. Fae ¢
. l T e
T Lo "
5 - 4 *‘ . . a ( } . -
; ad pr optlcal glan, sclemum ruby glau. and ycllow mckcl glass.
For ; ,«r--:-/" agET e
_ { it For spccial purposcl the zinc oxxdc contcut is even hxghcr,
' !‘ he NN . . R '-- -
) i cometxmes ovcr 50 pcrccnt. In glazca it contnbutcs to fusi-
:;? E ;.‘ v S K
. bility, incrcasel rcsismnce to thermal and mechanical shock,
’.:l i; Lo, . ¢ - . . .
i : P
i. ‘prevents crazing, improves luster, and enhances opacity.
: .
h Another application of zinc oxide is in porcclain enamcls
. for sheet iron and vitreous enamels for cast iron. In these
. Ll SRR .
N applications it contributes to electrical resistivity, These

enamels are used extensively on refrigerators, rangrs,

| , ) !
washers, sinks, and toilet fixtures.
b -
‘s
r- The principal sources of zinc.emissions during the making
" .
° of glass, glazes, and enamels are the initial dry mixing
il operations and the melting [urnaces.
Y A :
}. . ! R
e Miscellaneous uscs of zinc oxide are relatively minor, none
T o . : Lo y ¢ ) .
i
1
L
oF 4
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T .
R “‘h v o _:__‘__ _____ - ApmCwm T—T . e bt ik el




accounting for Amore than 0,3 percent of the total use of

-

zine, Smce emiuxons resultmg from these uses cannot be

~

calculatcd acc.;untely, au factora have been considered and

. g ,

-_ a conservatxve Iigure of l. 000 tons has heen estimated by the
Contractor as thc zinc ermsuons to the atmosphere during

1969 due 1o the use ox zmc oxide in ceramxcs glass, feed ad-

dlh\'el. ﬂoor covermgs. soaps, lnd other products.
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Rolled :ihéfil gencfally pljo_a_uf:ed in all the usual forms of

Ak ]

. nheet, ltl'lp, platc, rod, and wire. For this purpose it is

.I v

prefcrable to use highngrade zinc addiug allo; ing metals

1 K

such as coppcr. magncsiu_m’, mangancsc, chromium, and

~ Lo than”
Vi o ,,-4:-

. htamum in comrolled amonnta. A zinc content of 99,8 per.-

T m. Sl e

alloy addmons prov;dc a matenal with a wide range of tem- | _.
. . : S N - oy S
",\ o : .

pers and strengths. Rolled zine may be bnﬂ'cd psinted,

plalcd, lacquered, chcmically colored, and enameled to pro-

vide a wide \-a}'icty of finishes. Among its uscs are¢ photo-

.engraving, lithography, dry cells, wecather stripping, and

many building applications,

The zinc a'nld its alloving clements are usually melted in a
reserberatory~type furnace, although induction furnices mavy
be used when careful product contro! 18 necessary, The
furnice temperature for melting 13 about 850 10 950 F, 'Af'cr
the melting operaton, the zince 1s cast into melds for rolling
slabhe, Prior to rolling operations, these slabs are then
heated again to a temperature range of 300 to 500 ¥ depending
on the desired product, The rate of reduction during rolling

is determined by the analvais of the metal, the type of



e b ———  comr£i

forome
18

The mam:fact\uing ot‘pholo'imgnvwg zinc follows approxi-

o 2 . C '_mately the umo pmcedutes al uled in ordinary rollcd zipc,
N ' ln making t.hne phtes. virgxr. zinc (apeltcr) is purchased

'Irom a rcﬁnel‘y lnd an eleclric induchon furnacc is used to

’ remelt the tpelter. . The moldn uled are equipped to gi~e con- .
: RO
- trolldd cooling (or u perfect g nlab aa pouible. Finally,
- . ol 2N R
my” ‘s are phccd "a a holdh\g oven before rough rolling, cold

-

rolling. lu\d lnmnﬁng. After» lhc rolhng thc zinc plates are
degreued. painud on the back with a wpecial acid-, alkali-
resistant mate_:'zax. and baked, t_ar:'_\dmg. washing, golishing,
irnspection, and ;{a-c‘king are the {inal steps, !t might be noted
that there §s a2 larg; percentage of r2ject material throughout
the operations due 12 the nc‘ceuﬂv for surfice rerfrction cn

the plates, and this furpishes some portion of sccondary zirc,

Rollcd zinc sheets are used as press plates in offsct Inthog.
raphy, These plates must have the tensile strength ta allow
clamping without distorting ihe plate cylinder, and toughress
to resist fatigue and hreakage, Zinc plates may have a plain
or grajned surface, The grained surface is prescently most

1

used., This is produced in 8 graining mackine with steel
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bolls, an'abruivé. and wa't'er'. Alter graining, the platcs

are washcd thoroughly and dried with a minimum of heat to

prevent rccrystalliution of thc zinc plate. The grained sur-

-

face ol' a plate_ prov:des a tooth for the printing image and ink,

and enables thc plate to carry the proper amount of water in

the non-pnntmg areas, In many cases, afier the completion

, - .*.-.

+

of the pren run. the sinc preu phten are remowd. cleaned,

---" 3 .

flattened, and regramed for’fntura use,

Strip-rolled zinc is 'al.sp' used in‘ manufacturing dry-cell
batteries, It is quldcrcicil -into a cylindrival shell, althiough
currently the cans for standard flashlight-size batrerics and
smaller sizes are most often drawn zinc, Zinc chloride is
also used in the paste wi.ich fills ;he battery can. Another
dry battery, known as the flat-cell tvpe, uses a {lat piece of

strip -rolled zinc to pre.ide elecrrical contact between the

rombined cells within the battery,

A lgh.grade zinc with varying aliavs provides 4 marerial

with 3 wide range of temper and strength chsracieristics for
tuilding applications, Strip with lower alloy content 38 use-
{.l for flashings, valleys, corner bead, and other architect .

ural uses., Higher alloys produce strip used as weather

L o e Y W

e —— . e o g o ST Bt . okt WAt mn o e -
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by of rolled :inc does not appear to be a problem of any consc-

: qucnce. Manufacturers have ad.ised that zinc emissions are
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i | Zinc Sulfate

_ - e ,
During 1969 lbout 30 perc.ent. of the zinc sulfate was used
S 2 *fa‘“f,'

(or agriculturﬂ ﬁu‘tposes ana 30 percent in the manufacture

of visco:e rayon fiber.= _The remainder was consumed in

many minor procen appllcationn including clarification of

gh.e. pamt and varmsh proceuing, electrogalvaniring solu-

R (5
»'T ‘L{ (e’ n‘-'.:tk_'f'n:'*‘l""' o

‘tions, froth. flotation of mlnerale. and wood preuer.ratxon.

. } o . JE
j:' -

¢ "

Zinc sulfate is usually preparrd bv leaching roasted zinc ore

LAY S

concentrates with n’xlfuricacid solution and filtering out. the

a?

residue, After removal of metal impurities, the solution may

be evaporated and dryed in a kiln, a spray dryer, or other

similar equipment,

Reports from 24 manufacturers that prepare or use zinc sul-

fate indicate that atmospheric emissions average not more

than 0.5 pound of zinc per ton of zinc sulfate processed, Dur -

. . }
ing 1969 the zinc sulfate produced was 64,274 tons / 2Zn
cortent - 22,000 tons), ard zinc emissions to the atmosphere

totaled about 30 tons,

! . Minerals Yoa:l_)_.o_qhz Bureau of Mines: 1969,
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Mucenaneous
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"rhe mhconmeoul uuu ot alnc which amoumed to 94, 000

. ,l.'-,

tons durmg 1969 tncl\\do \he sine dust and slah winc ULIAE

ed in the pro_ducum\ of uwn\ Hakt mintal alluys, 1he e

:uvoriaing of lead, tho mnnufacture of wct batteries, the

o

producuon of bronze powder. and othcr minor uscs not in-

. ;’- S \‘\’v.

i SRR

cluded ln omu ncnom ol thh report.

‘u-xx

;,_-.' or -l’ .

"~ In thc desilveriziné of lead;‘the lead bullion gives up its sil-

ver content to zit}c. . In general the 2 prucesses used both
in'clude -tlxe "atirvrir_;g-lin" ;»friinc, cooling, skimmning silver-
zinc crusts, an&'distillation of érusts. During 1969 the slab
zinc consumed for this purposc was 3,957 tons _l_/. None
of the smelting companies contacted Auriné this study pro-

vided cstimates of zinc emissions duc to desilverizing opcr-

ations,

Zinc is uscd as the anode of various "wet" batteries such as

the Lalande cell, Evercady air-cell, National Carban arr
ccll, and the comparatively new silver-zine batterv. The

manufacturers of these batteries were contacted and without

1.- Minerals Yearbobk: Bureau of Mines: 1969,
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exception thcy reported that zinc emissions arc ‘negligible

. 40
IR A

! - during manufacturing operations.

i,

.'.., A

N
-.',3(~ i 15,*!

Zinc is a secondary or minor ingredmnt in mauy light metal

LR

g s .s--
e nlloyl, includmg both the cast and wrought alloys of alumi-

aum and magnenium. It is allo frequently alloycd with tin
. _. - J‘ ,/,"‘\w :. _- ‘ } 5
as in alumxrum lnolderl, Britanma metal, pewter, and

.,. "_-

"Queen'l metal"

In lilvex; loldern the zinc content ranges
3 ( d ?',___Z : . : . -

v X .
from about 5 to 40 percent. =

Estimates of zinc emissions to the atmosphere resulting from
miscellaneous '\'u'es"'”ot{zin-c have been estimated by the Con-

tractor almost entirely without assistance from industrial

sources, Only 2 manufacturers provided emission cstimates,

I

More than 30 others stated their emissions were negligible;

s amra
x b :

hcwever, some defined negligible emissions as less than one

percent loss of raw matcrial, It is apparent there are some

losses to the atmosphere during the desilverizing of lead and
during alloying, as well as in the operations using smaller

quantities of zinc.

During 1969 zinc emissions to the atmosphere due to process-

ing and manufacturing operations are cstimated by the Con-

R A SR - Aadel A Al A o AR T
.y i el ..
d e v [ X G baddichel

tractor at 100 tons, or approximately 1/10 of one percent of

N—

1
L
Ii = e .

the zinc consumed for such miscellancous purposcs,
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' emn xonl from coal (’u-ed power plants.. |

'\._.1_ Je 3(? v R ;_:. - to
- ‘ E PN . ’

coal fu-od power planta which shows the analysxs of s2veral

r.'}

- ; :
lcast 2 test}. aTwo ot thc boilers were fired with Illinois

"1“, A1 L-c \ r__

B . o
coal 2 burned Pennsylvama coal; one used some coal from

‘ s v"‘
Ohxo and somé from Wcst Virginia; one burned part Ken-
tucky and part West Virginia coal. The coal burned during

the tests represented only a small portion of the coal mined

in the various regions of the United States

Zinc concentrations in the fly ash si mples taken before flv

R . .
ash collection ranged from 4.2 to 42 x 10°% grains per scf /.

S NI

1- Cuffe, Si:.anley'_'l‘.' and Gerstle, Richard W.: “"Emissions
from Coal Fired Power Plants". Public Health Service
Publication’l__\lo. 999.AP-35; 1967,

«?
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o " The averége was ",1,_8"x _.10‘-4 grains per scf, Calculations
’hla'\;é' beexi mad';'bai'l'éd'oﬁ-:i o

'.\:I

-

L - , ' - coal consumed in the Umtcd States durmg 1969 lI.
(bi 160 scf of flue gas per pound of coal;

(c) 18 x 10 4 grams per scf zinc conccntranon,
. (d)’.-'as_p_erc'en: efficiency of control: and
(c) 90 ;':c_rc.ént application of control.

The zinc emissions calculated in this manner totaled 5, 000

tons, R

VY ‘ .
516 084 000 X 160 X 18 X 10'4 X 2 000’ \ (0. 85 x 0, 90)] z 5, 000
7, OOOxZ 000 L

During the combustion of cval, zinc is discharged with the
ash; part with the bottom ash and part with the fly ash, The

flv ash averages about 65 percent of the total ash,

Many Samplcs of'cbal have been analyzed and the zinc con-
tent reported ;‘--"ho‘;" in Table VIII. Calculations have been
made based on:

_(a) 516, 0’8;4. OQO tons of bituminous and anthracite

'
hm g

: . . . ]
coal consumed in the United States during 1969/,

1- Minerals Yearbook; Bureau.of Mincs 1969,
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516, 084.000x54.6x 10 6x0 65 [1 - (0.85 x 0. 90)] = 4,310

In this report tho ‘_figu_rc of 4,310 tons is used as the zinc

. i.-' o IREENT
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TABLE VI

* " AVERAGE' MINOR ELEMENT CONTENTS OF COAL
FROM VARIOUS REGIONS OF THE UNITED STATES - PPM

Ash Content Zn Content

Regi\on‘ of Coal - % of Coal - ppm

e
T4

.- Northern Great Plains 13.42 59.0
" Eastern Interlor - 6.16 44.0
- Appalachian . 6.11 7.6

Westéfn and Southwestcrn NR* 108.0

Average Zinc Content in Coal 54, 6

*Not reported

NOTE - The above table basced on Geological Survey Bulle-
tins 1117-C and 1117-D, 1966 and 1967,



o rmees e m AT BT Pl AR et
N R < .

te

-

b4

ol1L

Y |
Cieloxs X3
fog SEANLTE

*

/:In order to estimate the zinc emissions to tic atmosphere

St A

. due to the combustion of fuel oil, it was necessary to deter-

mine the zinc content and the quantity of oil received from

o .
- -

numerous foreign and domestic sources. Some data was ob-

-

tained from publications, and some from major oil companics,

The zinc content iﬁ crude was shown in more than 100 samp-
les of domestic o0il; howewver, the situation was different
wit.ﬁ rc.spcct to the mectal content of residual oils, The only
reliable informat.ion- available from published sources was
that regarding nickel and vanadium. The unpublished data
available consisted of the analyses of 3 samples of imported
residual oil which was analyzed for the Environmental Pro-
tection Agency, Office of Air Programs, during 1471, The

average zinc content of the 3 samples wae 4,17 ppm.

The residual oil used in the United Stares during 1969, exclu-
sive of use in vessels, was 639 million ba rrcl-s. This oil
containing zinc at 4,17 ppm (average) was used oy industrials,
clectric utility companies, railroads, oil companies, and the

military, as well as for heating {Table IX),
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TABLE IX

'RESIDUAL FUEL OIL DATA

Residual Fuel oil '_Bﬁ;aed . 1969 (bbls) 639, 048, 000

‘Pou;-nds per Ba;'rel | | | 340
Zinc Content o; Oi-.l-:_n(ppm) 4.17
) — .'\;‘.:

S -
Based on the data in Table IX, the zinc emissions to the

atmosphere due to the combustion of residual oil totaled

450 tons during 1969, -

Due to the scarcity of data on zinc and other trace metals in
0il, the emissgions may be considerably more than ecstimated.

The burning of fuel oil could be a major localized source of

zinc emissions.,
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IRON AND STEFEL

Stecljmilla arie.im.p;o.rtar.t sources of zine emissicny ta the
atmosphere, Zin.c in the iron ore 1« diccharged 1 (e ot -
mosphere from th.e blast furnice a< the ore i reduced o
rig iren arnd zinf.: in the sczap it dischazged from oper-heary,
basic oxygern, and electric furnaces as pig jran and sozap are

converted to steedl,

Blast Furnaces - As ihe gas leaves the blase furace, i
contains large quantities of particulates averaging about 150
PR ! -
pounds per ton cf pig iron /i however, it i evhreq ently

cicared and used as fuel. The gas olesnirg is acctmplisned

in 2 or 3 stages, and the annce:l ooerall efficaenay is an exn

mated 97 percent,

During 1969, the pig ivor produced in the nited States

intaled 95,472, 000 tons 4/,

The estimaced zino tonter* o

2
the particulate from blust furnaces was 0,5 percent 7 f, Z--

-

cmissions to the atmosphere from blrss furtiies s toteled

1,070 tons,

1- "Air Pollutant Emassion Faocter - En.irarmer 22l Pro
tectior Agercy; Preliminarsy Document; Ape,, 1071,

2- Mirerals Yearbeeok: Burea: nf Minres; 929,

3. Varga, J. Jr., et al; “A Systems Aralosis Srudy of e
Trtegrated {ror and Steci Indise=o ™, Batreite Meme:, -
Insiitite; Columbhus, Qhio; M1y, 1960,
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Open-<Hearth Furnaces - The ovezall operating cycle of the

open-hearth furnace is about 10 hours, Ever. thoughk I'mes

are discharged continuously at varying ra‘es, dverage em:s..

!
!

sion factors have been estabiisted for operation bot: witk and

without oxygen lancing, With oxygen lancing, the facter for
uncontrolled emissicns is 21 pounds of parliculate per tor of
rtecl. Without lancing, the facter is 8 pounds per ton, The
degree of emission control is estir;-xatcd at 40 percent, ard
the average ecmission factor (cortreiied) for all open-tearir

furnace operations is 10,2 pounds of particulate per fon of

stcel produced _l_l.

The mean particle size of the dus* is generally corsidered ¢

3
bt 0.5 micron _2_/ and the average zinc cantert 12,5 perteny _/.

Duriryg 1969 the s'cel produced in oper-hearth furpaces was

&0, 894, 0CO0 tors j!, ard the zinc emissions to the a*'mespl e re

totaled 39, 000 tors,

].- "Emissions, Effluents and Cortrol Prictices': Er.irer.

mental Protection Agercy: Studwy 1+ Progress (urp.bhsked’

1970,

2- Abcrlow, E, B.: "“Maoadifica‘icn to the Fe-1ara Open-Hearrr

Precipitators': _:!_!_\:PCA; _'_7_; May, 1957,

3. "Air Pollution Erginecring Marual': Pubhu Heaitt Ser -ice

Publicatior. No. 999-AP-40;, p, 243 1968,

4.. Mirerals Yearbeok; Buresu of Mires:; 1969,
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Dasic Oxygen Furnaces - Tre orerating cvcle of the hasic
ox;-ge;\ furrace is ﬁorma!iv abou! ore toir, and latge Q.-
tities of gas _ar.d pavjcu_h'e are discPariéd ‘0 e a‘moapheer
thiougtout the operation, Tre emicsion faztor for thie 1 ipe
of f;rnace bhas been estima‘ed 4 46 povnds of pasticslste per
ton of steel _l_/. ard the degree of emission vorerel ar 97

percent,

Durirg 1969 the steel prodiced in basic oxygen furnaces was
60,236, 0N0 tons f_l, ard the estimited zinc rontent of 1l e

p3~tic lae emissions 2,24 percer: ’/. Zirc emiseicns ‘¢

thte atmesptere from basic oxvgen f.rnaces tet4'ed 900 cane,

§

-—— —

1 Y"Air Pcllutant Emission Farlors': Er-arormer+z) Perco-
tection Agency; Prelimirarv Decumert: Apr,, 197),

2- Mirerals Yearbook: Buresn of Mires: 1969,

3- Varga, ., Jr., e+ al; "A Sys'ems Anilvais Study of ‘he
Integrated Iton ard Steet Imdustey': Batrelle Memoer:al
Institute: Columbuse, Otia: May, 1969,
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Eicectric Furnaces - Electric arc furnaces are uscd exten.
sively-'.for the production of alloy stecls and the raw material
used is principally scrap iror, Emissicns generated do.rirg
operation consist of fume and dust emitted througkout tte
charging and refining operatiors, While charging, tte topas
open to receive the cold metalard the expcsure of th» cold
charge to the high temperatese inside the furnace results in

the gencration of large guantitics of fume,

Particulate emissions from eclectric arc furnices bhave heen

cstimated with and without oxygen lancing ar 11 pounds ard 7
_ 1 .

pounds per ton of steel, respectiely /., Tre degree of

cortrol is estimated at 78 percent, and the average cnussion

facror (controlled) at 2.5 peuends of particulate per ton of

steel produced.

D ring 1969 tre steel praduced in eleatric arc furnaces was
2 _ . .
20.132,000 1ons _/, Thke zinc cortert of the particulate is
. 3 : s
cstimated at 29.06 percent. "/, ard zinc emissions to tke at..

mospherc from clectric furnaces totaled 7,400 tors,

1. "Air Poll;*ant Emi=<ion Factars"; Erxyironmer*al Prc
tection Agency; Freliminary Decumert: Ap-,, 1971,

2~ Mircrals Yearbook; Bureau of Mirneg: 1969,

3. Coulrer, R. S.;: "Smoke, D.s!, Fumes Clesely Cor *roiled
in Electric Furraces!: Jjren Ag:._'_: _1_23_ Jar. 14, 1954,
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FOUNDRIES

During tLis study epecctrographic aralvses of dv.st samples
from 3 iron foundries ha‘ve beer. examired and ey show
zinc is present ir. all samples, the content rarging from 0,2

1o 2,0 percent 1/.

Tke cupola is the most popular method for producing cast
iron, The rate of particulate cmis2ions from gr4v 1ren
cupolas has been reported as 4 to 26 pounds per tonof pro-
cess weight not includir g emuissions from materials “andling,

charging. or otter ror-melting operstions,

Bascd on irformation obtaired from industry, 1P e particlate
cemission factor i8 estimated at 22 pounds per ton of process
weoipht, inc.lndinp melting and non-meiting operahons.,  The
degree of emission cortral is approvim-rely 25 per. -,
Calrutatiena show that witk 1,1 perrer? zinc 1 the pasnic.

‘ate, the ecmission factar 1@ 0, 18 po.nd f zinc per ron of

process weighy,

Draring 1969 the pig iron ard serap used hy iron foundries

. - ——— - e~ ——

I Private communicatior,



totaled 18, 594, 000 tons _l_/; therefere, zinc ecmissicns to

the atmosphere due to the prodiction of cast iron were

1, 7C0 tons,

] Mirerrals Yearbook: Burcau of Mines: 1940,
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INCINERATION

A recent report concerning the burring of sewage ard sludge
indicates the presert burning rate in the Urated Stares is a-

1 .
beut 2,000 tons per day /. Basced on an average zin. cor..
ten’, of 2,411 ppm 2/, the atmospreric emissions of zin: due
to the burrning of sewage and slhidge during 1949 were 1,750

tor.s, ’ -

Tre burnirg of refuse and parbage is also 2 source of zin-
emissions to the atmosphere. I'* Vas been estima‘ed and re--
rorted that approximately 50 preseent of all the gererated
waste in the Urited States, or about 5 pounds per persce~ pe-
day, is burred by warious combusyon methads _3_/. Eumis-
sion data have also been reported whact jndic e 14 50 dv e
¢ranor. emissions ranpe from 3 ‘o 28 pornds per o of met-
hiurnerd, while the zinc contant of tbe asted materisl s {rom

- g s ml e a——— ———

1- Pravate communicarion wat} +he Federa! Warter Pollunior
Corrrol Autkority,

2-Clask, L, Y, a~d Hill, W, L. "Occurrence of Mar g
nese, Cepper, Zir, Mclvhderum, ard Cob v i- Flo..
phate Fertilize:a ard Sewape Siudee”
A.O.AC, 41 Ne, 3 1958R,

I cnal of 1) e

1 YA e Polb.ent Emissaon Favierg'™ Sreoyrenmer o] Poo
tectior Agency: Prehiminary Dov.mert: Apr,, 1971,
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1
onc to 10 percent °/, DBased on an average of 15 pounds of
particulate per ton of refuse burned and a zinc cortent of 2
percent, the zinc emissions tc the atmospkere arc about

26,200 tons per vear,

1.. "Air Quality Criteria for Particvlare Matter' Natior s
Air Pollution Cantrol Admaristratior Publication No.
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UPDATING OF EMISSION ESTIMATES

= winistions and emission factors presented in thiz repo-t
are the result of calculations based principally on irform- -
tion obtained from industrija. aourcés. They ¢ ‘e sperifically
ior the year 1969, but may be updated at ary time wher. addi-
tinral information is available, Either of the 2 metrods de-
scrilted hercin may be used for updating: however, the longer
proccdure, referred to as Method A, will yield results -4

are much more reliable,

The procedures to be followed with Method A are escentially
the same as those used during *he original study, wha-k a-e
described briefly as followsa, Mc e than 175 inguinies were
sent 1o processing and reprocessing comparies by m<.!, or
delivered durire personal visits 'n plant sites, Tlere we<
no reply from 58 companies even after 2 or 3 follow. .p Jet
ters, Arotrer 36 companics ar.swered but did not prouade
data, Some refused, but mos' of them ¢laimed 1hey did nee
have the information rcadily av3ilable, Trere were 32 com-
panies thaw furnished all or part of the data requesied, and
this was the basis for emissiors and emission f4¢*0rs se?

forth in 1¥is repore,
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Ali of the companics that produce primary slab zinc were
rcéuested to provide the essential data required for the study.
Information was ohtained concerning 2 of the 5 clectrolytic
plants, 3 of the 5 horizontal-retort plants, and 3 of the 4
vertical-rctort plants. Bascd on the data obtained, cmission

factors were calculated and reperted for cach type plant,

With respect to secondary zinc, about 50 percent of the com-
paries were contacted and thie data obtained concerned nearly
30 percent of the production capacity, The reprocessing com-
paries that provided information represented about 20 percent

of the industry capacity,

Repardless of the method selected, the first step to be taken
when updating the emaission estimates is to obtain the jates

1ssuc of the Burcau of Mines Minerals Yearbook, Volume 1.1]1,

whick is normally available within 16 or 18 morths after the
end of the calendar year (preprints of irdividual secatiens afc
usuvally available sooncr), This publication sho'vs the quantity
of ore mined and the zinc producced in the United States, as
well as the quantities imported and exported. It also shows

1 ¢ amount of slab zinc consumed and the various purposes

for whith it way used. In this one publication, all of the
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information is available that is required to update the material

flow chart for zinc,

When using Mecthod A, the emissicn factors must be rewised
by contacting industry to determine the improvements in air
pollution collection equipment cffi:ién.Cy, and other process-
ing changes affecting zinc emissions, Thkec revised emission
factors may then be usced with the production quantities ob-

tained from the Minerals Yearbook or other referenced sources,

Method B is considerably shorter than Mcethed A ar-d less reli-
able, Tke conly requirement is to revise the matesial flow
ctart according to the most recent published dats and applv
the emission factors shown in this repert, In realsory, the
micthoc is only a partial upd=ting, Tilere 1s po determirzticer
recrrdir g improvements in atr potlutior corrrel, wosiagr g
p-oductior to more cfficient plaris, cr ary otter coarsudera
nore affecting emission facrars,  The ad.antage 6 11 40 0} -.-
report ¢ 1n be updated within a fesw davs rather than seser -

mortls,

To wpdate zirc emissions from mesallureical processinyg,
secondary produciion, zins hase allov processing, zi»

ovide produstier, ard the dreor avd steel industey, i1 s
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preferable to use Method A, The remaining ecmissions shown
in-this report may be updated by Method B without intreducing

ar. apprecciable error into tt.c results,
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